Mechanotransduction by TRP channels: general concepts and specific role in the vasculature.
Transient receptor potential (TRP) ion channel superfamily is involved in sensing and transmission of a broad variety of external or internal stimuli, including but not limited to mechanical stress. Based on homology analysis, genetic and molecular studies have recently identified TRP channels in different tissues, comprising blood vessels. In invertebrates, many TRP channels including five TRPV channels identified in Caenorhabditis elegans and two in Drosophila have been implicated in mechanosensory behaviors as molecular basis of volume regulation, hearing and touch sensitivity. Consistently, in mammals many TRP family members such as TRPC1, TRPC3, TRPC6, TRPM4, TRPM7, TRPN1, TRPA1, TRPY1, TRPP1, TRPP2, and notably, TRPV1, TPRV2 as well as TRPV4 have been reported to be involved in mechanotransduction. This review summarizes recent and at times controversial findings on the role and regulation of TRP channels in mechanotransduction. Specifically, we highlight the relevance of TRPV channels in vascular regulation and focus on TRPV4 in the vascular system of the lung, which is constantly exposed to a unique combination of circumferential and longitudinal strains. In light of our observation in intact pulmonary microvessels that mechanical stress induced Ca(2+) signaling in endothelial cells is closely related to TRPV4 activity, we postulate that TRPV4 plays a critical role in lung vascular mechanotransduction. The progress in this rapidly expanding field may allow for the identification of new molecular targets and the development of new therapeutic approaches in a number of intractable diseases related to mechanical stress.